'Neurosecretion' by a classic cholinergic innervation apparatus. A comparative study of adrenal chromaffin glands in four vertebrate species (teleosts, anurans, mammals).
Nerve terminals forming typical synapses with adrenal chromaffin tissues have been examined in the goldfish, frog (Rana pipiens), hamster and rat. Presumptive secretory inclusions present in the terminals are of two distinct types. Electron-lucent synaptic vesicles 30-50 nm in diameter are densely clustered adjacent to membrane thickenings and presumably discharge their contents into the synaptic clefts. Secretory granules (i.e. large dense-cored vesicles) 60-100 nm in diameter are more abundant in other parts of the terminals. Sites of granule exocytosis have been observed in each of the animals investigated. They are usually encountered within apparently undifferentiated areas of plasmalemma and only rarely occur within synaptic thickenings. Granule exocytosis from within synaptic terminals and chromaffin gland cells is most readily observed in specimens exposed, prior to fixation, to saline solutions containing both tannic acid, and 4-aminopyridine and/or elevated levels of K+. These findings show that the pattern of secretory discharge, involving both synaptic and non-synaptic release, which is widespread in invertebrate central nervous system, is also characteristic of vertebrate, peripheral cholinergic terminals.